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EDITORIAL REVIEW
Glomerular lesions in dysproteinemias
With a wider use of immunofluorescence (IF) in
renal pathology, considerable attention has been
devoted to the glomerular deposits of immunoglobu-
tins (Ig). Further, IF has established a correlation
between intrarenal Ig deposits and circulating cryo-
globulins or monoclonal gammopathies. Since amy-
loidosis has been the subject of several recent reviews
[1, 2], we will concentrate on glomerular lesions
associated with Ig deposits.
In Waldenström's macroglobulinemia (defined as an
homogeneous increase of 1gM, either Kor A, associated
with a lymphoid proliferation [3]), glomerular lesions
are most often asymptomatic. Among the 19 cases of
Waldenström's macroglobulinemia we have examined,
glomerular deposits were present in eight, the basic
lesion being the presence in occasional or numerous
glomeruli of intraluminal deposits, located between
the endothelium and the inner aspect of the glomerular
basement membrane (GBM) [4]. Some deposits totally
occluded the lumen, while others were smaller. De-
posits were unassociated with any proliferation, i.e.,
any increase in the number of glomerular nuclei. The
staining characteristics indicated in Table 1 demon-
strate that these deposits were not amyloid. They may
easily be distinguished from glomerular thrombi such
as those seen in thrombotic microangiopathy [5]. The
occurrence of large periodic acid-Schiff (PAS)-positive
endomembranous deposits (indicating a high carbo-
hydrate content) without any GBM abnormality, and
proliferation, has only been found in a few cases of
Waldenström's macroglobulinemia [6—11]. However,
many of these publications lack relevant information
on renal symptomatology or detailed study of the
monoclonal protein or both.
The importance of these deposits was demonstrated
by IF which showed in six cases that 1gM was the only
Ig present in these lesions. Furthermore, in four cases,
only one single type of light chain was found and this
was identical with the circulating monoclonal 1gM [4].
Possibly the underlying mechanism leading to this
lesion is the local deposition of 1gM within the capil-
lary lumina; this phenomenon may be enhanced by
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the high protein concentration brought about in the
capillary lumina by the ultrafiltration process. This is
supported by experimental observations from other
workers [12] and ourselves using intravenous in-
jection of heat-aggregated gammaglobulins.
In contrast to the clinical picture found in Walden-
strom's macroglobulinemia, acute renal failure may
occur in mixed IgG-IgM cryoglobulinemia or in
monoclonal IgG or IgA gammopathies. We have
observed four such cases with a suggestive pathological
appearance, two with mixed IgG-IgM cryoglobu-
linemia [13], one with a monoclonal IgG gammopathy
with cryoglobulinemia and one IgA myeloma with
cryoglobulinemia. The most conspicuous abnor-
mality is the presence of numerous, large, amorphous
thrombi lying on the endothelial aspect of the GBM.
In contrast to comparably sized deposits found in
WaldenstrOm's disease, these deposits are associated
with a striking endocapillary proliferation and an
infiltration of glomerular tufts by numerous poly-
morphonuclear cells [13, 14]. Their number varies
widely from one glomerulus to another and even from
one loop to another. The staining characteristics of
these thrombi vary and are presented in Table 1.
Morphological study at the electron-microscopic level
was only available on two cases (one IgG gammop-
athy, one mixed IgG-IgM cryoglobulinemia) and
demonstrated fibrillar subendothelial deposits in both.
In the case of IgG gammopathy, crystals were present
within the cytoplasm of numerous endothelial cells.
The most relevant feature is the close correlation
between the immunochemical composition of the
gtomerular deposits and the type of the circulating
monoclonal Ig or of the immunoglobulins found in the
cryoprecipitate. The only affection in which com-
parable lesions may be found is the diffuse form of
glomerulonephritis in systemic lupus erythematosus
(SLE), but the deposits are usually less conspicuous
and associated with abnormalities of GBM, nuclear
fragmentation and cellular proliferation with few
polymorphonucleat cells. Although the IF inthis type
of SLE may show IgG and 1gM only, in most cases,
IgG is found either alone or associated with IgA and
1gM [15, 16].
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Table 1. Staining and immunohistochemical characteristics of intracapillary deposits
Staining method IgG gammopathy IgA gammopathy Waldenström's
disease
IgG-IgM essential
cryoglobulinemia
Hematoxylin-eosin
Mallory's trichomic stain
PAS stain
Wilder's reticulin
Eosinophilic
Red
Yellow
No fibrillar
structure
Eosinophilic
Green
Purple
No fibrillar
structure
Eosinophilic
Red or green
Purple
No fibrillar
structure
Eosinophilic
Red or green
Purple
No fibrillar
structure
Crystal-violet
Congo-red
Thioflavine T
No metachromasia
Pink,
no birefringence
Green
No metachromasia
Pink,
no birefringence
Green
No metachromasia
Pink,
no birefringence
Green
No metachromasia
Pink,
no birefringence
Green
PTAH — — — —
IgG
1gM
plC-globulin
IgA
+
—
—
—
—
—
—
+
—
+
—
—
+
+
+
—
The history of this acute nephritis in mixed cryo-
globulinemia and monoclonal gammopathies is
characterized by its transient character and in all cases
subsequent histological examination demonstrates
complete disappearance of the deposits and decrease
of proliferation. In some cases both renal symptoms
and lesions disappear completely, whereas in others
renal failure persists while glomerular scarring devel-
ops. The time required for renal recovery is variable
and renal failure has necessitated maintenance hemo-
dialysis over periods from two weeks to three months.
Similar lesions have been encountered in four cases of
mixed IgG-IgM cryoglobulinemia in the literature
[17—19], with a fatal outcome in two and a partial
renal recovery in two, without any documented patho-
logic evolution. The transient character of these
deposits may be emphasized by the observation that
two of our patients with a similar clinical picture and
late biopsies did not have any large deposits. The
biopsy specimen in the first showed mild proliferation
with granular deposition of IgG and 1gM along the
GBM, while the second patient had a necrotizing
angiitis with normal glomeruli by light and IF
microscopy.
Although clinically not so striking, chronic glom-
erulonephritis may occur in patients suffering
from long-lasting mixed cryoglobulinemia. Renal
manifestations included proteinuria and microscopic
hematuria in seven of our patients. Nephrotic
syndrome and renal failure were found in the
three most severely affected patients. Hyper-
tension required treatment in three patients. At
least one of the extrarenal symptoms detailed in
Table 2 was present. Purpura, predominantly affecting
the lower limbs, was constant and present for several
years before the onset of renal symptoms. In three
instances a cutaneous biopsy specimen revealed a
necrotizing angiitis. Renal lesions varied from one
patient to another. Three patients had a diffuse
glomerulonephritis (GN). Two of them suffered from a
membranoproliferative GN associated in one patient
with thrombosis of several small arterioles. In the
third patient, severe abnormalities of the GBM
(diffuse extramembranous deposits with argyrophilic
spikes, occasional subendothelial eosinophilic de-
posits) were associated with a diffuse endo- and
extracapillary proliferation. The four other patients
had focal proliferative glomerular lesions. In three of
these the lesions were associated with sclerosis of
many glomeruli and several fibroepithelial crescents.
A few large thrombi and occasional necrotic
areas were detected in one patient. A further
patient had a necrotizing angiitis. In six patients,
IF showed diffuse granular deposits of IgG, 1gM and
C3, as well as with Clq, C4 and properdin in the
two biopsy specimens which were also studied with
these antisera. The last patient had focal segmental
cellular proliferation without any sclerosis, but many
GBM abnormalities. Granular IgG and C3 but not
1gM were detected by IF.
On the basis of experimental data [20] it is now
Table 2. Extrarenal manifestations in
nine patients with mixed IgG-IgM
cryoglobulinemia
Purpura 9/9
Arthralgia 7/9
Raynaud's Syndrome 4/9
Extrarenal necrotizing angiitis 4/9
Sjogren's Syndrome 2/9
Peripheral neuropathy 1/9
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widely accepted that immune complexes may be
responsible for both vasculitis and inflammatory
glomerular lesions. Since it is likely that mixed cryo-
globulins are immune-complexes [21], the findings of a
close relationship between the Ig present in the
glomerular deposits and those detected in the cryo-
globulins suggests that these may be, indeed, phlogo-
genic complexes.
In a number of our patients, as well as in the
literature [22, 23], it has been shown that the IgG
constituting the cryoglobulin is the antigen and the
1gM, the antibody. However, in some instances, the
absence of detectable rheumatoid factor activity
suggests that both 1gM and IgG may be antibodies
directed against unknown antigens. The presence of
similar glomerular lesions in some cases of IgG or IgA
gammopathies suggests that immune systems other than
1gM anti-IgG may be operative. II should be stressed,
however, that even in cases with anti-IgG activity, it
has never been proved that the 1gM present in the
kidney was anti-IgG. Recently, Cruchaud et al [24]
and Cordonnier (personal communication) examined
both the circulating cryoglobulin and the glomerular
deposits by electron microscopy and found in both
fibrillar structures similar to those observed in the
literature [25, 26] and in some of our patients. In
those patients with an acute nephritic syndrome, there
seems to be a close relationship between glomerular
deposits and circulating cryoglobulins; this is particu-
larly clear in those cases of gammopathy in which
only one type of light chain was demonstrated in the
glomerular deposits.
Although a similar correlation holds in the more
chronic type of glomerular damage, the clinico-
pathological picture is not so characteristic. The
distinction which appears between these cases and the
so-called primary GN with cryoglobulin rests on two
facts: the presence of extrarenal symptoms and the
composition of IF deposits. Indeed, in primary GN
there are no extrarenal signs and there is often a
discrepancy between circulating cryoglobulins and IF
[17, 28]. It is, however, possible that the cryoglobulins
are not the pathogenic complexes and may be simply
an index of the presence of circulating immune com-
plexes.
In summary, it appears that these observations are
of interest from two points of view: first, the renal
damage may be reversible, justifying intensive main-
tenance dialysis; second, they provide an approach to
the identification of circulating complexes.
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